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ABSTRACT
"Infrastructure has an important role in the nation's development especially sustained
economic development. Infrastructure consists of two main types which
are “hard” infrastructure and “soft” infrastructure. Hard infrastructure is the physical
networks which include transportation, power, etc. while soft infrastructure is institutions and
human capital. No matter if it is “hard” or “soft” infrastructure; if infrastructure has
inadequate and inefficient performance, it would prevent the economy to achieve its full
growth. In the past decades, a significant increase in the number of natural disasters had
great impact on infrastructure systems. In this paper, three major hurricanes in 2017 were
examined to determine the damage these hurricanes have done to the infrastructure. The
main topics that will be discussed include demographic analysis, geotechnical failures,
structural damage, and transportation issues. Based on the examined information, each
location will be evaluated by the sustainability and resiliency of its infrastructure systems."

HURRICANE IRMA

HURRICANE MARIA

"Percentage of people without
power per county"

"The map shows the death records in Puerto
Rico as of Nov. 2, 2017"

Source: Florida Division of
Emergency Management

Sources: Anna Campoy/Youyou Zhou - Quartz

HURRICANE IRMA

ENVIRONMENTAL IMPACTS
The mold left behind by the Hurricane may
lead to respiratory problems. According to
2009 World Health Organization guideline on
the health impact of mold, exposure to spores
can cause or worsen asthma, respiratory
infection. (Photo by Ethan Miller) [2]

The hurricanes that hit the
US also unleashed a cloud
of pollutants that pose
health dangers since Texas
Gulf Coast is the home to
many of the nation's oil
refineries and chemical
plants (Oil Refinery in
Corpus Christi, Texas photo
by Joe Raedle) [2]

HURRICANE HARVEY
"Demographics of Harvey Hurricane's
victims by Races"
Source: East Texas Human Needs Network

HURRICANE MARIA

"Along the Coastal Highway in Vilano
Beach, a residential house was
collapsed because of the erosion of
the dune system in NorthEast Florida
Beaches" [5]
Source: Geotechnical Extreme Events
Reconnaissance (GEER) Associate

"Guajataca Dam located at the Puerto Rico north
west area, a section of the dam collapsed which
resulted in the endangerment of over 70,000
people. This resulted in evacuation of people who
live in the lower area of the dam."

HURRICANE HARVEY

Source: NBC News

"The fast moving flood seemingly
caused significant erosion in the
culvert foundation, and consequently
led to the culvert bridge failure"
Sources: Engineering News Record

Demographics Background from Three Major Hurricanes

Several States and Puerto Rico suffered heavy
damage from three major hurricanes towards the
end of 2017 (August-September) which are still
impacting peoples' lives. Most of the influenced
areas have low unemployment rates. In addition,
with the electric and telecommunications down
for a period of time after the hurricane events
made, this made it more difficult for the
communities to recover from those hurricanes.

·

The population of Florida is mostly 76% white which has about 24% of
senior and 55% from 30 to 54 years old.

·

After the Hurricanes hit, most of the counties had high percentage of
people without power.

·

Houston area was heavily affected compared to the rest of the state. [4]

·

As of 2016, 23.3% of Puerto Rico's islands population is over 60 years
old. Over 6,000 seniors were trapped in their communities.

Other Geotechnical Damages from Three Major Hurricanes

Many native wildlife
species will be
influenced due to
hurricanes such as
Florida has 90% of sea
turtle nesting on
beaches.

Water will be unsafe after a hurricane due
to since flood water would take anything
with it and the damage the sewage system
during the flood. [11]

STRUCTURAL FAILURES

·

The center of Puerto Rico was heavily affected by high density of
number of landslides which located mostly the center areas.

·

Investigated areas for Irma's geotechnical damages were located in
Central Florida and North-East Florida Beaches. [6]

·

The east bank of the Colorado River was eroded considerably
seemingly at the time of the flood. The flood apparently caused
significant damage to the sheet pile wall on the upland of the east
bank.

These three major hurricane events also came
with landslides and erosion failures when the land
lost its stability. As a result, these failure cost lives
and impacted the environment of the nearby
areas such as human lives, wildlife habitats, soil
liquefaction, rise in groundwater table,
contamination, etc. Those impacts also directly
affect the economy since they damaged the
infrastructure including transportation facilities
which slows down the ability to transport and
also impacts the economy.

TRANSPORTATION FAILURES

(Volunteers hand out bottled water after
Hurricane Harvey. Photo by Emily Kask)

Weeks after Hurricane Irma, parts of Florida have
been awash in millions of gallons of sewage while
many oil refineries and chemical plants have
dumped a year worth of cancer-causing
pollutants into the air in Texas due to Hurricane
Harvey. These environmental conditions raised
the concerns about respiratory problems, skin
infections, mosquito-borne, and drinking water
problems. In addition, hurricane Irma is also
threatening the ecosystem since many of wildlife
species was influenced and 90% of sea turtle
nesting on Florida's beaches.
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"Boats smashed at Riverfront Park in Cocoa"

"Destroyed Building and Vehicles at
Rockport Airport in Rockport, Texas"
Source: TheAtlantic.com

Source: Floridatoday.com

Thousands of families, including the
elderly, and animals have lost their
homes and lives because of the
hurricane. Puerto Rico received major
damage to their weather systems
including radar and to their electricity
generating devices. With the use of
major renewable energy systems
comes a way to create green and
clean energy, but the drawback to
these such devices is the ease that a
hurricane can wreak havoc to these
systems.
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"Towns were damaged by massive flow
of water after Guajataca dam failed"

"Irma washed away part of a Florida highway;
roads remain dangerous and impassable"

"Road closure or incidents because of
high water"

"The united states Department of Transportation awarded
40 million dollars for emergency road and bridge repair"

Source: Bakerrs on Wordpress

Source: The Washington Post [8]

Source: Houston Transtar

Source: U.S Department of Transportation

Other Structural Damages from Three Major Hurricanes

Other Transporation Damages from Three Major Hurricanes

·

Brevard County, Florida had the damage due by hurricane rack up to
$157 million worth. [3]

·

Rains floods the Interstate 45 feeder road between Galveston and La Marque
after a stormy night on Sunday, Aug. 27, 2017 in La Marque, Texas.

·

Caribbean areas were heavily damaged, about 90% of government
buildings were damaged during Irma.

·

Entire of Interstate 69 of Humble, Texas was flooded after the Harvey
Hurricane.

·

FEMA estimated 25 percent of all homes in Florida were destroyed.

·

The U.S. Corps of Engineers believe they will need over 64,000 utility poles to
replace the damage that was done.

·

Due to the damage from Hurricane Irma, Florida’s DOT will receive $25 million
in federal funding for relief efforts from FHWA (Federal Highway
Administration). [7]

·

Sinkhole appeared on the roadside on South I-75 and SR-26 of central Florida
which located in Gainesville.
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Last but not least, all the recent natural disasters
definitely still have great impact on people and
businesses around each area. For transportation,
the freight transportation industry is the one has
had major disruptions which include halted traffic
due to flooded roadways and damaged
infrastructure and closures of regional shipping
terminals and ports. With the support from FEMA
and other agencies, the recovery from all the
hurricanes had started taking place and rebuilding
the communities throughout the states has begun.

